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Introduction 


e Certain conditions will require the use of supplementary 
investigations to confirm diagnosis including imaging 
techniques. 


e The development of US and color Doppler, CT and MRI -> more 
confident diagnosis and less need for exploratory laparotomy. 


e In general, a single imaging should be chosen hoping it will 
answer the clinical question (the simplest and cheapest if 
possible) 


Hazards of Imaging 


e Allergic reaction to contrast material used with CT 


e Contrast-induced acute renal injury -> recent creatinine is 
essential in DM, renal impairment 


e The risk of high dose radiation-induced cancer is relatively 
higher for CT abd / pelvis (1:1000) than plain CXR / extremities 
(1:1 000 000) 


Plain X-Ray (Radiography) 


Plain X-ray 


e Still plays a central role in the diagnosis of acute surgical 
problems mainly in chest disease, trauma and orthopedics. 


e Advantages: cheap, available, easily reproducible with relatively 
low dose of ionizing radiation. 


e Disadvantage: Lack of soft-tissue contrast -> Modifications 
e Administration of contrast material with radiography: barium studies 


e Fluoroscopy for real-time monitoring of organs: passage of barium 
through the bowel, interventional radiology to guide catheters and wires. 


Ultrasonography 


Ultrasound (US) 


e The 2"? most commonly used method of imaging. 


e It relies on high-frequency sound waves generated by a 
transducer -> reflected by different tissues -> form an image. 


e Dedicated transducers have also been developed: transvaginal 
and transrectal US of the prostate, endoscopic US (wall + adjacent 
organs) 


Advantages 


e No radiation 

e Relatively cheap 

e Allows interaction with patients 

e Good soft-tissue resolution in the near field 

e First-line investigation for hepatic, biliary and renal disease 
e Endocavity US for gynecological and prostate disorders 

e Excellent resolution for breast, thyroid and testis imaging 

e Excellent for cysts and FBs 

e Doppler studies allow assessment of blood flow 

e Guide interventional biopsies and drainages 


Disadvantages 


e Interpretation only possible during the examination (operator 
dependent) 


e Visualization affected by overlying fat, gas and bone 

e Long learning curve for certain fields 

* Resolution dependent on the machine available 

e Images cannot be reliably reviewed away from the patient 


Computed Tomography (CT) scan 


Computed Tomography (CT) scan 


e There has been a great improvement in CT technology from the 
initial conventional CT -> helical / spiral CT -> multi-detector CT 


e CT scanners contain x-ray tube, filters and detectors, which 
move around the patient, acquiring information at different 
angles and projections. 


e Like radiographs, the natural contrast of tissues is further 
increased by the use of IV iodinated contrast material. 


Advantages 


e High contrast resolution 

e Rapid acquisition of images in one breath-hold 

e Allows global assessment of the chest, abdomen and pelvis 
e Excellent for liver, pancreatic, renal and bowel pathology 

e 3D reconstruction allows complex fracture imaging 


e Multiplanar reconstruction and 3D imaging (CTA and virtual 
colonoscopy) 


e Guide percutaneous interventions (biopsy and drainage) 


Disadvantages 


e High radiation dose 


e Poor soft-tissue resolution of the peripheries and superfcial 
structures 


e Patient needs to be able to lie fat and still 
e Less available than plain X-ray and US 


Magnetic Resonance Imaging 
(MRI) 


Magnetic Resonance Imaging (MRI) 


e MRI has become an integral part of the imaging arsenal with 
increasing indications. 


Advantages 


e No ionizing radiation 
e Excellent soft-tissue contrast 
e Best choice for: Intracranial, spine, BM and joint lesions 
e Other uses: 
e Staging 
e MRCP 


e MRA 
e Breast and rectal malignancy 


Disadvantages 


e Absolute contraindications 
* Ocular metallic FBs 
e Cochlear implants 
e Cranial aneurysm clips 

e Relative contraindications: 
e Pacemakers 
e First trimester of pregnancy 
e Claustrophobia 

e Long scan time so patients may not be able to keep still (in 

pain) 
e Limited availability 
e Relatively expensive 


